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Dynamic and Thermal Effects 


Hence the propagated compressive stress can be obtained from Eq. (16.7) 
a = P C(2gH ) l/2 
where 

p = mass density of column material, (lb-sec 2 )/in. 4 
C = sonic velocity, in./sec 
g = acceleration of gravity, in./sec 2 
H — height of drop, in. 


Substituting the appropriate numerical values gives 


= 0,283 * 10,820 X 12 (2 x 386.4 x 10 x 12) 1/2 

386.4 

= 45,017 psi (310.5 N/mm 2 ) 


At the fixed end the stress wave is reflected with no change in sign so that the maximum 
value becomes 90,034 psi or 621 N/mm 2 . ♦ 


Design Problem 16.2 

A rigid object weighing 5000 lb collides with the free end of a steel cylinder which is 
supported in the manner shown in Fig. 16.3. The impact induces the stress wave equal to 
Co = 6000 psi. Assuming that the cylinder is 28 ft long and has a cross-sectional area of 
8 in. 2 , estimate the compressive stress in the cylinder wall at 0.001 sec after the impact 
and indicate the location of the wave front. The specific weight and the elastic modulus 
for the cylinder material can be taken as 0.283 lb/in. 3 and 28 X 10 6 psi, respectively. 

Solution 

The mass density is 

P = = 0.00073 lb-in. 2 /in. 4 

380.4 

The mass of the striking object is 

M = ^77-7 = 12.94 lb-sec 2 /in. 

385.4 

Hence using Eq. (16.11) gives 

_£0_ 

° ~ e -[A( P Ey/>/M]t 

Since 

A(pE) 1 / 2 8(0.00073 x 28 x 10 6 ) 1/2 

M “ 1254 “ 88 ' 39 



